
Regenerative Stormwater Conveyance 
and Integrated  Stream and Wetlands 

Ecosystem Restoration



Problems

• Traditional Stormwater 
Management

• Legacy Sediments
• Incorrect Models
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 Impervious cover in a 
watershed results in 
increase surface runoff.

 As little as 10 percent 
impervious cover in a 
watershed can result in 
stream degradation.
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Basic Building Blocks

Regenerative Stormwater Conveyance









Capillarity from the seepage reservoir 
through the sand berm, and into the 

main channel

Main 
Channel

The Sand Seepage Feature
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Photography
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DRY LAKE BED – Prior to Construction

Perennial stream downcutting 
unconsolidated sediment





FLOOD PLAIN – Post Construction



Infiltration increases baseflow



















Riffle Pool Profile Section



Proposed RSC Design



Coastal Plain Outfalls

• dissipate existing stormwater
discharge energies

• provide in-situ water quality 
treatment

• manage stormwater quantities in-
situ

• use natural material native to the 
coastal plain

• can be designed with public access 
for educational purposes

• re-establish a natural, aesthetically 
pleasing, self-sustaining coastal 
plain stream valley



The Restoration Plan

• Technique
– Placement of 

network of sand 
berms

– Creation of “moat” 
along toe of slope

– Creation of sand and 
woodchip substrate

– Step pool reach with 
ferracrete/limonite

• Purpose
– Facilitates formation 

of seepage gradient

– Supports lateral 
seepage through 
sand berms

– Establish soil to 
support AWC

– Transition to off-site 
incised channel



The Restoration Plan

• Technique
– Raise channel invert 

with quartz cobble

– Controlled water 
surface elevations 
with cobble weirs

– Ponded stream 
reaches dissipate 
energy and trap 
sediments

• Purpose
– Raise groundwater 

table to support 
wetland hydrology

– Provide head to 
support seepage 
through substrate

– Support accretion of 
sediment and 
development of peat 





Bishopville Pond –
Fish Passage



Source: Solange Filoso, University of Maryland



Source: Palmer and Filoso, 2009 



Hydro‐Modification

Source: Palmer and Filoso, 2009 



Source: Solange Filoso, University of Maryland



Carriage Hills, 
Source:  Solange Filoso, University of Maryland Center for Environmental Science, Chesapeake Biological 
Laboratory
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